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(54) SS7 signalling transport over ATM 

(57) A method of and apparatusfor transmitting SS7 
signals between a single node (such as, for example, 
Service Control Points (SCPs), Service Switching 
Points (SSPs) (16A, 16B, 17) and Signalling Transfer 
Points (STPs) (14)) and a plurality of other nodes Is dis- 
closed. The method involves connecting a node to an 
Asynchronous Transfer Mode (ATM) network (22) 
through a High Speed Link (HSL) (24). A virtual channel 
for each of the other nodes connected to the ATM net- 
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work is provisioned on the HSL. Each channel is iden- 
tified by a Virtual Path Identifier (VPI) and Virtual Chan- 
nel Identifier (VCI) pair. SS7 signalling data from the sin- 
gle node will be encapsulated with the VCI+VPf pair in 
an ATM ceil and transmitted on the HSL to the ATM net- 
work where the ATM cell is transmitted to another node 
over a Permanent Virtual Circuit (PVC) (26a-d) or 
Switch Virtual Channel (SVC). The other node may also 
be connected to the ATM network through a similar HSL 
with multiple virtual channels. 
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Description 

[0001 ] The invention relates to providing SS7 signal- 
ling transport over a high speed network and, more par- 
ticularly, over an asynchronous transfer mode (ATM) 
network. 

[0002] The following acronyms will be used through- 
out this document: 

ATM Asynchronous Transfer Mode 
AESA ATM End System Address 
cCs Common Channel Signalling 
CCSAN Common Channel Signalling ATM Network 
DPC Destination Point Code 
DS0 Digital Signal, Level 0 (64 kb/s) 
DS# Digital Signal, Level x (Note: In practice "DS#" 
is used synonymously with T#", e.g. DS1 and 

11 ) 

E1 The European counterpart to T1 (32 channels, 
64 kbps per channel, 2.048 Mbps total through- 
put) 

HSLs High Speed Links 

ITU International Telecommunication Union 

LNP Local Number Portability 

Mb/s Megabit-per-second 

MSU Message Signalling Unit 

MTP Message Transfer Part 

MUX Multiplexor/De-Multiplexor 

PSTN Public Switched Telephone Network 

PVC Permanent Virtual Channel 

QoS Quality of Service 

SAAL Signalling ATM Adaption Layer protocols 

SCPs Service Control Points 

SPVC Soft Permanent Virtual Circuit 

SSCOP Service Specific Connection Oriented Protocol 

SS7 Common Channel Signalling System 7 

SSPs Service Swfiehing Points 

STPs Signalling Transfer Points 

SVC Swftched Virtual Circufr 

T1 Also known as DS1; 24 DSO channels at 64 

kb/s, and one 8 kb/s synchronisation channel. 

Total transmission rate is therefore 64 kb/s x 24 

+ 8kbfex1 =1.544 Mb/s. 
VCI Virtual Channel Identifier 
VCC Virtual Channel Connections 
VPI Virtual Path Identifier 

[0003] A Public Switched Telephone Network (PSTN) 
is, conventionally, cxwnprised of two networks a voice / 
data network and a signalling network. The signalling 
network carries address information for call set-up and 
tear down. A global standard for teleconTrrmnications 
defined by the International Telecommunication Union 
(rTU), Telecommunication Standardisation Sector (ITU- 
T) for common channel signalling is the Common Chan- 
nel Signalling System 7 (SS7), a North America version 
of which has been defined by the American National 
Standards Instftute in T1 , the contents of which are here- 



by incorporated herein; and a corresponding European 
version of the standard has also been defined by the 
European Telecommunications Standards Institute. 
[0004] An SS7 signalling network is made up of dif- 

5 ferent nodes (also referred to as network elements). The 
nodes include Signalling Transfer Points (STPs), Serv- 
ice Control Points (SCPs) and Service Switching Points 
(SSPs). These nodes are interconnected by a network 
of signalling links and together provide a variety of te- 

10 lephony services. For instance, the SS7 network, and 
its associated protocol, enables, for example: basic call 
set-up, management and tear down; wireless services; 
local number portability (LNP); toll-free (800, 888, 877) 
service; toll (900) service; call forwarding; call display; 

is and three-way calling. 

[0005] SSPs are switches that originate, terminate or 
tandem calls. An SSP sends signalling messages to oth- 
er SSPs to set-up, manage and release voice circuits 
requiredto complete a call. An SCP, which provides cen- 

20 tral database services, may be queried by an SSP to 
determine how to route a particular call such as, for in- 
stance, a toll-free call. An SCP provides to the SSP a 
response, such as the routing number associated with 
the toll-free number dialled. This query and response 

25 occur over SS7 links. STPs, which also form part of the 
SS7 network, act as routers to incoming signals re- 
ceived from either an SSP or an SCP. These incoming 
signals are then routed to the appropriate node based 
on routing information contained within an SS7 mes- 

30 sage. Acting as a network hub, an STP improves the 
operation of the SS7 network by reducing the need for 
direct links between SSPs. 

[0006] Currently, most of these SS7 links between 
nodes are running at speeds of 56 Kb/s or 64 Kta/s. High 

35 speed links (based on standards such as GR-2878) are 
emerging to allow greater bandwidth between the vari- 
ous nodes. However, this bandwidth is often not utilised 
effectively. Moreover, a fault in the hard- wired connec- 
tion between nodes results in degradation of the service 

40 provided, requires a large amount of manual interven- 
tion to rectify, and increases the risk of network failure. 
[0007] Accordingly, it is desired to provide a system 
which addresses some of these shortcomings. 

45 SUMMARY OF THE INVENTION 

[0008] An embodiment of the present invention pro- 
vides for multiple virtual channels to be provisioned over 
a single High Speed Link (HSL) connecting an SS7 node 

so to an Asynchronous Transfer Mode (ATM) network. 
Each virtual channel on the HSL is dedicated to the 
transmission of SS7 signalling data between this SS7 
node connected to the HSL and another node in com- 
munication with the ATM network. A logical connection, 

55 which may be, for example, a Permanent Virtual Chan- 
nel (PVC) or Switched Virtual Circuit (SVC), is provi- 
sioned on the ATM network between the SS7 node and 
the other SS7 node. The invention may provide for direct 
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communication between an SSP and SCP, without the 
need for an STP intermediary. Further, the invention 
may provide for a fully associated SS7 network with a 
reduction in the amount of physical links that would be 
required in a fully associated conventionaJ SS7 network. 
The invention may also provide, should a logical con- 
nection be configured as an SVC, and relying upon the 
inherent benefits of an ATM network, for re-routing of 
SS7 data in the event of a failure of the logical connec- 
tion. 

[0009] According to another aspect of the invention, 
there is provided a method for transmitting SS7 signal- 
ing data between a node and an Asynchronous Transfer 
Mode ("ATM*) network, the SS7 signaling data destined 
for a plurality of physical links in communication with the 
ATM network, the method comprising: for each of the 
plurality of physical links, establishing a virtual channel 
over a multiplexing physical link connecting the node 
and the ATM network; providing an identifier unique to 
each of the established virtual channels; encapsulating 
the SS7 signaling data into ATM cells incorporating the 
tientiner corresponding toaa^ 
of physical links; transmitting encapsulated data from 
the node to the ATM network over the multiplexing phys- 
ical link on the virtual channel corresponding to the iden- 
tifier in the encapsulated data. 
[0010] Accorcfing to another aspect of the invention, 
there is provided a method for transmitting SS7 signal- 
ling data between a first, a second and a third node over 
an Asynchronous Transfer Mode ("ATM") network, the 
method comprising: establishing a first physical link be- 
tween the first node and ATM network; establishing a 
second physical fink between the second node and the 
ATM network; establishing a mird priysical fink between 
the third node and the ATM network; provisioning a log- 
ical connection on the ATM network between each of 
the first, the second and the third physical finks with the 
ATM network; provisioning a first virtual channel on the 
first physical link for the second node; provisioning a 
second virtual channel on the first physical fink for the 
third node; provisioning a first virtual channel on the sec- 
ond physical linkforthefirst node; provisioning a second 
virtual channel on the second physical fink for the third 
node; provisioning a first virtual channel on the third 
physical link for the first node; provisioning a second vir- 
tual channel on the third physical link for the second 
node; transmitting SS7 signalling data from the first 
node to the second node over the first virtual channel of 
the first physical fink, the logical connection intercon- 
necting the first virtual channel on the first physical fink 
and the first virtual channel on the second physical link 
over the ATM network; transmitting SS7 signalling data 
from the first node to the third node overthe second vir- 
tual channel of the first physical fink, the logical connec- 
tion interconnecting the second virtual channel on the 
first physical link and the first virtual channel on the third 
physical fink over the ATM network; and transmitting 
SS7 signalling data from the second node to the third 



node over the second virtual channel of the second 
physical link, the logical connection interconnecting the 
second virtual channel on the second physical link and 
the second virtual channel on the third physical link over 
5 the ATM network. 

[001 1 ] According to one aspect of the invention , there 
is provided a device for transmitting and receiving data 
from a High Speed Link ("HSL"), the HSL connecting 
the device to an Asynchronous Transfer Mode ("ATM") 
10 network, the device comprising: a first input/output ("I/ 
O") port in communication with an SS7 first node; a sec- 
ond I/O port in communication with the HSL; a memory 
in communication with a processor; and the processor 
is adapted to: receive SS7 signal data from the first I/O 
15 port destined for a plurality of SS7 second nodes; gen- 
erate ATM cells representative of the received SS7 sig- 
nal data wherein each of the ATM cells generated in- 
cludes an identifier identifying one of a plurality of chan- 
nels on the HSL dedicated to transmission of ATM cells 
20 between the SS7 first node and one of the plurality of 
SS7 second nodes; transmit the generated ATM cells 
through the second I/O port to the HSL; receive ATM 
cells from the HSL representing SS7 signal data trans- 
mitted from the plurality of SS7 second nodes; generate 
25 SS7 signal data from the received ATM cells; and trans- 
mit the generated SS7 signal data to the SS7 first node. 
[0012] According to one aspect of the invention, there 
is provided a method for transmitting SS7 signalling data 
between a first SS7 node and a second SS7 node, the 
30 method comprising: provisioning a first virtual channel 
on a first physical link between the first SS7 node and 
an Asynchronous Transfer Mode ("ATM") network, the 
channel dedicated to the signalling data transmitted be- 
tween the first and the second nodes; provisioning a 
35 second virtual channel on a second physical link be- 
tween the second SS7 node and the ATM network, the 
channel dedicated to the signalling data transmitted be- 
tween the first and the second SS7 nodes; provisioning 
a logical connection in the ATM network between the 
40 first physical link and the second physical link; transmit- 
ting the SS7 signalling data between the first SS7 node 
and the second SS7 node on the first channel, the log- 
ical connection and the second channel. 
[0013] According to one aspect of the invention, there 
45 is provided a method of transmitting SS7 signaling data 
between a first SS7 node and a plurality of other SS7 
nodes, the method comprising: on a first physical link 
connecting the first SS7 node to an Asynchronous 
Transfer Mode ("ATM") network, for each pair of SS7 
so nodes, the pair comprising the first SS7 node and a se- 
lected one of the plurality of other SS7 nodes: provision- 
ing a virtual channel on the first physical link, the channel 
dedicated to the SS7 signalling data transmitted be- 
tween the first SS7 node and the selected one of the 
55 plurality of nodes; provisioning a logical connection over 
the ATM network between the physical link and the se- 
lected one of the plurality of SS7 nodes; encapsulating 
the SS7 signalling data into ATM cells, the ATM cells 
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incorporating in an ATM header an identifier unique to 
thechannel; and transmitting the encapsulated SS7 sig- 
nalling data from the first SS7 node to the selected one 
of the plurality of other SS7 nodes over the channel ded- 
icated to communication between the first SS7 node and 
the selected one of the plurality of other SS7 nodes and 
over the logical connection between the first physical 
link and the selected one of the plurality of other SS7 
nodes. 

[00141 According to one aspect of the invention, there 
is provided a method of transmitting SS7 data between 
a plurality of nodes, each of the plurality of nodes in com- 
munication with an Asynchronous Transfer Mode 
(•ATM") network, the method comprising: for at least one 
node of the plurality of nodes, providing for each of the 
other nodes a virtual channel on a High Speed Link 
("HSL"), the HSL connecting the at least one node to 
the ATM network, the virtual channel dedicated to the 
transmission of data between the at least one node and 
another of the each of the other nodes; for each of the 
virtual channels on the HSL, providing a logical connec- 
tion over the ATM network between the each virtual 
channel and the each of the other nodes; transmitting 
data between me at least one node and another of the 
each of the other nodes over the logical connection on 
the ATM network and the virtual channel on the HSL, 
the data comprising ATM cells. 
[00151 Accoro1ngtooneaspectoltheinvention,there 
is provided a method of traiismitting SS7 date between 
a first and a second SS7 node, the second node in com- 
munication with an Asynchronous Transfer (ATM) net- 
work by a first and second physical link, the first node 
in communication wfth the ATM network by a first and a 
second High Speed Link (HSL), the method comprising: 
provisioning a first virtual channel between the first HSL 
and the first physical Ink, the channel dedicated to the 
SS7 signaling data transmftted between the first SS7 
rujde and the second SS7 node; provisk>rring a first log- 
ical connection over the ATM network between first HSL 
and the first physical fink; provisioning a second virtual 
channel between the second HSL and the second phys- 
ical Imk, the channel Dedicated to 
transmitted between the first SS7 node and the second 
SS7 node; provisioning a second logical connection 
over the ATM network between second HSL and the 
second physical link; encapsulating the SS7 signafing 
data into ATM cells, the ATM cells incorporating in an 
ATM header an identifier unique to the channel; and 
transmitting the encapsulated SS7 signafing data from 
the first SS7 node to the second SS7 node over at I east 
cjneoftrrevirtiialcharmek 

between the first SS7 node and the second SS7 node 
and over at least one of the logical connections and over 
at least one of the first and second physical links. 
[0016] Other aspects and features of the present in- 
vention wiO become apparent to mose ordinarily skilled 
in the art upon review of me following otecription of spe- 
cific embodiments of the invention in conjunction with 



the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 [0017] Exemplary embodiments of the present inven- 
tion will now be described with reference to the accom- 
panying drawings, in which: 
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Figure 1 is schematic of a conventional Common 
Channelling Signalling network; 
Figure 2 is a schematic of a portion of Figure 1 in- 
corporating an embodiment of the invention; 
Figure 3 is a schematic of a portion of Figure 2 in- 
corporating an embodiment of the invention; 
Figure 4A is a schematic of a data structure, a fur- 
ther embodiment of the invention; 
Figure 4B is a schematic of a portion of the data 
structure of Figure 4A; 

Figure 5 is a flow chart illustrating the operation of 
a first configuration of a portion of Figure 2; 
Figure 6 is a flow chart illustrating the operation of 
a second configuration of a portion of Figure 2; 
Figure 7 is a schematic of a second embodiment of 
the present invention; 
2s Figure 8 is a schematic of a third embodiment of the 
present invention; and 

Figure 9 is a schematic of a fourth embodiment of 
the present invention. 

30 [0018] In the Figures, like reference numbers are 
used to designate like parts. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 

(0019] A conventional Common Channel Signaling 
(CCS) Network 1 0 is iUustrated in Figure 1 . Network 1 0 
is comprised a plurality of nodes including SCP 12, 
STPs 1 4 and SSPs 1 6. As illustrated, a plural ity of SSPs 
40 1 6 are directly connected to, and in communication with, 
a plurality of STPs 14, each such connection being by 
at least one SS7 fink 1 8. Thus, SS7 links 1 8 directly con- 
nect a pair of nodes, such as STP 1 4 and SS P 1 6. SS7 
finks 18 may be DSOA 56/64 Kb/s low speed links or 
45 T1/E1 high speed links. 

[0020] In November, 1998 a proposed standard (GR- 
2878-CORE "Generic Requirements for CCS Nodes 
Supporting ATM High-Speed Signalling Links", Issue 3, 
November, 1998 from Bellcore, the contents of which 
so are hereby incorporated herein) proposed interconnect- 
ing me nodes, such as an SSP 16 in communication with 
an STP 1 4, by 1 .544 Megabft-per-second (Mta/s) Asyn- 
chronous Transfer Mode (ATM) High Speed Links 
(HSLs) (hereinafter "conventional HSLs") implemented 
55 at each of the nodes. The conventional HSLs use the 
ATM and Signalling ATM Adaption Layer (SAAL) proto- 
cols, Service Specific Connection Oriented Protocol 
(SSCOP) and level 3 of the SS7 protocol's Message 
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Transfer Part (MTP) at the network layer. The proposed 
GR-2878 standard would be implemented over dedicat- 
ed DS-1 rate (1 .544 Mb/s) physical layer facilities. How- 
ever, the proposed GR-2878 allows for only a single vir- 
tual channel to be utilised on a physical HSL. That is, a 
single conventional HSL would be dedicated for each 
signalling link between a pair of nodes. This requires 
that each originating SS7 link must terminate on a 
unique card as each SS7 link enters the ATM network 
at a unique point and each SS7 link crosses the ATM 
network on a dedicated Permanent Virtual Channel 
(PVC). For example, if communication between the 
nodes of portion 17 of network 10 (Figure 1) was imple- 
mented according to the proposed GR-2878 standard, 
STP 14 would require five conventional HSLs and five 
ATM network cards (one for each SS7 link with SSP 
16A, 16B, 16C). The GR-2878 proposal does not effi- 
ciently allocate network resources. 
[0Q21] An embodiment of the invention, namely Com- 
mon Channel Signalling ATM network (CCSAN) 20, is 
illustrated in Figure 2. Network 20 comprises an STP 14 
in communication with ATM network 22 by a single HSL 
24, such as a T1 physical Dnk. Also in communication 
with ATM network 22 are SSPs 16A and 16B. STP 14 
transmits SS7 data in the typical fashion over data Ones 
32, which may be, for example, internal data bus lines 
of STP 14. Data lines 32 terminate at HSL Multiplexor 
(MUX) 28. Although illustrated as being separate from 
STP 14, HSL MUX 28 may be physically attached to, 
installed into or form part of STP 14. HSL MUX 28 en- 
capsulates and multiplexes data received from data 
lines 32 and encapsulates the muttiptexed data into ATM 
cells then transmits these cells over a single HSL 24 to 
a conventional ATM edge switch 31 . Edge switch 31 pro- 
vides for switching of ATM cells. SSPs 1 6 are each in 
communication with ATM network 22 by a plurality (two 
as illustrated) physical conventional HSLs 25a, »b and 
25c, 25d (arflectively conventional HSLs 25). Conven- 
tional HSLs 25a, 25b, 2Sc and ^ termir^ at comre^ 
tional edge switches 30a, 30b, 30c and 30d (collectively 
edge switches 30). Conventional edge switches 30, 
which may, in some environments, be identical to edge 
swftch 31 , provide for ATM cefl transmission from ATM 
network 22 on conventional HSLs 25. As will be appre- 
ciated STP 14 could also, for exarnple, be an SSP, SCP 
or an integrated node. Conventional HSLs 25 may im- 
plement the GR-2878 standard described above or, al- 
ternatively, could implement the present invention and, 
therefore, be identical to HSL 24. 
[0022] Also in communication with STP 14, via con- 
ventional physical Bnk 18, is conventional SSP 17. STP 
14 and SSP 17 communicate with each other in the nor- 
mal manner. 

[0023] SS7 data encapsulated in ATM cells received 
by ATM edge switch 31 from HSL 24 is transmfttedover 
logical connections (or Virtual Channel Connections - 
VCCs), shown in phantom, 26a, 26b, 26c, 26d (collec- 
tively logical connections 26) as required. Logical con- 



nections 26 may be a Permanent Virtual Channel (PVC) 
or a Switched Virtual Circuit (SVC). As is known by those 
skilled in the art, a PVC maintains a single physical route 
through the ATM network at all times while an SVC is a 
5 dynamic connection between two nodes. Data transmit- 
ted over logical connections 26 is received at one of 
edge switches 30 proximate to conventional HSLs 25. 
Edge switches 30 transmit the received data over the 
single channel provided for by a conventional HSL 25 
10 to an SSP 1 6 where the SS7 data is re-assembled proc- 
essed by the SSP 1 6 in a conventional manner. 
[0024] As will now be apparent, the present invention , 
an aspectof which is embodied in HSL MUX 28, enables 
communication between an upgraded node (that is, a 
15 combination of a conventional node, such as, for exam- 
ple, STP 14, together with HSL MUX 28 and a multi- 
plexed HSL 24) and a conventional, or non-upgraded, 
node, such as SSP 16. Moreover, as will become ap- 
parent, a single HSL, such as HSL 24, provides a plu- 
20 rality of virtual channels upon which all SS7 communi- 
cation for, or from, a single node, can be transmitted, or 
received. Further, communications received by STP 14 
from conventional SSP 17 can be processed and re- 
sponsive messages transmitted to SSPs 1 6 over ATM 
25 network 22 using the present invention. In this scenario, 
the modified communications schema between STP 14 
and an SSP 16 is invisible to conventional SSP 17. 
[0025] Itshouldbeapparentthatthe present invention 
can also provide for the transmission of signals from a 
30 single node to a plurality of other nodes over a single 
HSL 24. To ensure that the presently deployed nodes, 
such as STP 14 and SSP 1 6 (Figure 2) can exploit the 
present invention, the operation of the present invention 
is effectively "invisible" to conventional nodes. That is, 
35 nodes, such as STP 1 4 and SSPs 1 6, operate in a con- 
ventional manner, while the present invention, an aspect 
of which is embodied in HSL MUX 28, operates to mul- 
tiplex and encapsulate and demultiplex and de-encap- 
sulate SS7 data transmitted or received over a single 
40 HSL 24 in accordance with an aspect of the invention. 
[0026] Moreover, and as noted above, it is common 
in a conventional network 10 (Figure 1) for dedicated 
links 1 8 between, for example, an STP 14 and an SSP 
16 to not be fully utilised. That is, the capacity of links 
45 1 8, at many points in time, may be far in excess of the 
throughput of a transmission. Moreover, each dedicated 
link 18 connecting to a node, STP 14 for instance, re- 
quires dedicated communication hardware. Similarly, 
the capacity of a conventional HSL 25 (Figure 2) also 
so may have capacity far in excess of the data actually 
transmitted. Also, each conventional HSL 25 must ter- 
minate at ATM network 22 using dedicated communica- 
tions hardware. These inefficiencies of conventional 
network 10 are addressed by CCSAN 20 (Figure 2) 
55 since only a single (and highly utilized) link, HSL 24, 
communicates with ATM network 22. Moreover, only a 
single edge switch (edge switch 31) is required in com- 
bination with an HSL for a node (associated with a MUX 
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28) to communicate with ATM network 22, thereby re- 
ducing the complexity and cost of deploying the present 
invention, as compared to a conventional network. As 
will be appreciated, MUX 28 may connect to edge switch 

31 with more than one HSL 24 if the amount of signalBng 
data surpasses the capacity of a single HSL 24 or, for 
example, for redundancy purposes. 

[0027] HSL MUX 28 is shown in greater detail in Fig- 
ure 3. HSL MUX 28 comprises a physical link interface 
304 in communication with physical data lines 32. Data 
line interface 304, which transmits and receives conven- 
tional SS7 data, may be a conventional interface for 
communicating with a data bus formed from data lines 

32 Controlling data flow to and from interface 304 is 
Central Processing Unit (CPU) 302. CPU 302 also con- 
trols memory 306 and data flow to and from HSL phys- 
ical interface 308. HSL physical interface 308 transmits 
to and receives data from HSL 24. 

[0028] Memory 306 includes signal buffers, data and 
instruction storage and may be, for example, a combi- 
nation of conventional storage devices, such as remov- 
able media, conventional Read Only Memory (ROM), 
Random Access Memory (RAM), fixed storage devices 
or the like. As shown, memory 306 includes a Segmen- 
tation and Re-AssemWy (SAR) Driver 314, a Service 
Specific Connection Oriented Protocol (SSCOP) Driver 
31 2 and a Message Transfer Part Level 3 (MTPL3) Driv- 
er 31 0. Also stored in memory 306 is VCt+VPI pair look- 
up table 316. VCt+VPI look-up table stores a unique 
VCI+VPI pair for each data One 32 (which is explained 
in greater detail below). 

[0029] In operation of HSL MUX28.SS7 data is trans- 
mitted from STP 1 4 (Figure 2) over data lines 32 and is 
received by data fine interface 304. The SS7 data is then 
segrnented and encapsulated into ATM cells, described 
in greater detail below, by SAR driver 314, under the 
control and operation of CPU 302, and transmitted to 
HSL physical interface 308 for transmission over HSL 
24. 

[0030] ATM cells are also received at HSL MUX 28 
from HSL 24 at HSL physical interface 308. These ATM 
cells are stripped of the ATM header data (described in 
greater detail below), through operation of SAR driver 
314 (under control of CPU 302). The SSCOP data (if 
present) in the ATM cells received by HSL physical in- 
terface 308 is also stripped from the ATM cells by SS^ 
COP driver 312. (As is known, the SSCOP protocol (de- 
scrfoed in ITU-T Recommendation Q.21 1 0 , the contents 
of which are hereby incorporated herein) facilitates refr- 
able transmission of signalling messages between com- 
municating devices, such as, for example, nodes. Fur- 
ther, the SSCOP portion of an ATM cell is only present 
in the first cell in a group of cells o^rteratedtoericapsu- 
late a data signal that, due to its length, must be seg- 
mented into several ATM cells.) The remaining portion 
of the ATM cefls received by HSL MUX 28, namely the 
ATM payload portion, is then re-assembled into stand- 
ard SS7 signalling data by operation of SAR driver 314 



and MTPL3 driver 310, under control of CPU 302. The 
re-assembled SS7 signalling data is then transmitted to 
a selected one of data lines 32 by data line interface 304 
based on the DPC found within the re-assembled SS7 
5 signalling data. STP 14 the receives the re-assembled 
SS7 in the conventional manner. 
[0031] An ATM cell generated or received by HSL 
MUX 28 will be of the format illustrated schematically in 
Figures 4A and 4B. Figure 4A illustrates a typical ATM 
ro cell 400 that complies with an embodiment of the 
present invention. ATM cell 400, which has a fixed 
length of 53 bytes (eight bits per byte) comprises a typ- 
ical ATM header 402, which is five octets (forty bits) in 
length, and a payload 404 of forty-eight bytes. The pay- 
's load is further sub-divided into an SSCOP header 406 
(which is used, typically, only in the first cell of a series 
of cells containing data that has been segmented into 
multiple ATM cells), having a length of twelve bytes, and 
SS7 payload 408, filling the remaining thirty-six (orforty- 
20 eight if the SSCOP header 406 is not present) bytes of 
ATM cell 400. 

[0032] Figure 4B illustrates a typical ATM header por- 
tion 402 of ATM cell 400. Header 402 includes four bit 
Generic Flow Control field 410, eight bit VPI field 412, 
25 sixteen bit VCI field 414, three bit Payload Type field 
416, single bit Cell Loss Priority field 418 and Header 
Error Check field 420. 

[0033] The Virtual Path Identifier (VPI) and Virtual 
Channel Identifier (VCI), conventional in the ATM art, 

30 are two new fields that modify the SS7 signalling link 
data fill table - a table known to a person with ordinary 
skill in the art and used to define the links in a conven- 
tional link set. As is known, the VCI+VPI combination 
are used to identify, uniquely, each logical connection 

35 between ATM switches across ATM network 22 termi- 
nating at an edge switch (such as, for example, edge 
switches 30 - Figure 2). The VPI may, for example, have 
a value of between 0 and 255, thereby requiring eight 
bits to define. The VCI may, for example, have a value 

40 between 0 and 65535, thereby requiring sixteen bits to 
define. 

[0034] As is known by those skilled in the art, the SS7 
signalling Dnk data fill table contains, for a particular 
routing path, a link set comprising links which facilitate 

45 the desired routing for a signalling unit. In the modified 
table, the links will include reference to an HSL 24 in 
combination with a VCI+VPI pair identifying a channel 
on the referenced HSL 24 that can similarly facilitate the 
desired routing. 

so [0035] MUX 28 stores, for each virtual channel on 
HSL 24, a unique VCI+VPI pair. Accordingly, SS7 data 
received by MUX 28 from STP 14 will be encapsulated 
into an ATM cell incorporating a VCI+VPI pair which 
identifies a virtual channel on an identified HSL 24. Sim- 

55 ilarty, ATM cells transmitted from ATM edge switch 31 
towards STP 14, will also incorporate a unique VCI+VPI 
thus identifying a specific virtual channel on HSL 24. 
[0036] As described above, memory 306 stores 
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VCI+VPI pair look-up table 316. Each stored VCI+VPI 
pair wilt uniquely map incoming MSUs on data lines 32 
to a selected virtual channel of HSL 24 based on the 
Destination Point Code (DPC) contained within the 
MSU. As is known by those skilled in the art, an MSU 
contains a DPC. The DPC is used by MUX 28 to retrieve 
from look-up table 316 a VCI+VPI pair. Each DPC will 
map to a set of transmission routes known in the art as 
a route set The route set identifies a plurality to a set of 
links (known in the art as a link set). Each link in a link 
set can be used to route a packet (conventionally a sig- 
nalling unit but, in the present embodiment an ATM cell 
400 - Figure 4A) to the destination identified by the D PC. 
In the present embodiment, the link set wifl include an 
identffter of a HSL to be used (there may be more than 
one HSL connecting a MUX 28 to ATM network 22) that 
are avaflable to route to the destination identified by a 
particular DPC and a virtual channel (identified by a 
VCM-VPt pair) that can be used for the desired routing 
on a particular channel. Accordingly, for each DPC, 
MUX 28 wDI retrieve from look-up table 31 6 of memory 
306 a unique VCI+VPI pair (hereinafter the "MUX 
VCkVPI pair*) Moreover, each MUX VChVPI will 
uniquely map to a different, and conventional, VCI+VPI 
pair stored in edge switch 31 (hereinafter the "edge 
switch VCI+VPI pair-) The edge switch VCI+VPI pair 
uniquely identifies a logical connection 26 of ATM net- 
work 22 (Figure 2) enabling the mapping of a virtual 
channel of HSL 24 to a logical connection 26. As a resutt 
of the mapping of incoming MSUs arriving on a data line 
32 to a logical connection 26, HSL 24 of network 22 pro- 
vides a plurality of virtual channels from STP 14 to ATM 
network 22. That is, SS7 signals which are normally pro- 
vided over a plurality of separate physical finks from STP 
14 to other nodes are multiplexed onto a single HSL, 
such as HSL 24, resulting in a more efficient allocation 
of resources. In other words, whereas in the past each 
signalling link only connected a node to one other se- 
lected other node, in the present invention one HSL can 
connect to multiple destinations over the ATM network 
22. As will be appreciated, the form of look-up table 316 
described above may be altered and still fell within the 
scope and spirit of the present invention. For exampte, 
a DPC may be used to determine an index and an HSL 
from a pturalfty of HSLs connecting MUX 28 to edge 
switch 31 . The index may then be used, for example, as 
pointer to determine a specific VCI+VPI pair from group 
of VCI+VPI pairs. 

[0037] Accordingly, SS7 data transmitted by STP 14 
will be received at MUX 28, deJimfted into ATM cells, 
have aVCI+VPI pair inserted into the headers of these 
cells idenrJying a particular virtual channel on a partic- 
ular HSL 24 and transmitted on this virtual channel to 
edge switch 31. Edge switch 31 wiD receive the ATM 
cells transmitted by MUX 28, map the MUX VCI+VPI 
pair to another, and possibly different, edge switch 
VCI+VPI pair which uniquely identifies a logical connec- 
tion terminating at edge switch 31. The edge switch 



VCI+VPI pair wilt then be inserted into the header of the 
ATM cells to be transmitted over network 22. 
[0038] In the reverse direction, edge switch 31 will re- 
ceive ATM cells from ATM network 22. These ATM cells 

5 received from ATM network 22 will incorporate a 
VCI+VPI pair which uniquely identifies a logical connec- 
tion (such as a logical connection 26) terminating at 
edge switch 31 . Edge switch 31 , from the VCI+VPI pair 
stored in the headers of the ATM cells received, will de- 

10 termine the virtual channel on HSL 24 for which the cell 
is destined. This determination results in the recall of a 
edgeswitch VCI+VPI pair which is stored in edge switch 
31 . The ATM cells received from network 22 are modi- 
fied by replacing the VCI+VPI pair in the ATM header 

15 wfththeconrespondingMUXVCI+VPI pair. The modified 
ATM cells are then transmitted to MUX 28 over HSL 24. 
MUX 28 then generates SS7 data from the ATM cells 
received over HSL 24 and transmits the SS7 data to 
STP 14 over links 32. 

20 [0039] Thus, for each of conventional HSLs 25 a vir- 
tual channel on HSL 24 is established by MUX 28. 
[0040] As is known in the art, a PVC connection be- 
tween two nodes is typically provisioned by an operator 
of ATM network 22 (Figure 2). Once the PVC has been 

25 established, a VCI+VPI pair will be stored in an Edge 
switch at each end point which uniquely identifies the 
PVC. The PVC will remain in service until a fault occurs 
or the PVC is disabled by an operator. 
[0041] As described above, and in contrast to a PVC, 

30 an SVC is a dynamic connection between two nodes. In 
overview, and as background, operations 500 (Figure 
5) are performed to establish an SVC between two 
nodes, such as STP 14 and SSP 16 over ATM network 
22. An SVC is established over the ATM network by hav- 

35 ing a requestor, such as edge switch 31 (Figure 2) trans- 
mit a SETUP message (S502) to ATM network 22. The 
set-up message will incorporate a Virtual Path Identifier 
(VPI), Virtual Channel Identifier (VCI), Quality of Service 
(QoS) parameters, and an ATM End System Address 

40 (-AES A") (the address of the destination edge switch 30 
corresponding to the destination physical connection of 
the ATM network 22, in this case one of the HSLs 25 
connecting to an SSP 16 - Figure 2). The set-up mes- 
sage is then transmitted across ATM network 22 through 

45 a plurality of "hops" through nodes (not illustrated) com- 
prising ATM network 22 (S504). At each hop, ATM net- 
work 22 allocates resources (based on the QoS param- 
eter), performs path discovery (based on the AESA), 
and builds routing tables for future ATM cells (S506). 

so Upon receipt of the set-up message at the destination 
switch corresponding to the AESA, the destination 
switch transmits a response, a CONNECT message, to 
edge switch 31 confirming that the requested SVC has 
been established (S508). A look-up table in the ATM 

55 edge switch will then include a VCI+VPI pair unique the 
logical connection established. Should a fault occur, op- 
erations 500 are performed again to establish a SVC 
along a different route. Otherwise, the SVC will remain 
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in operation until ether party to the SVC (i.e., an edge 
switch) transmits aTEARDOWN message which results 
in the SVC being "kfisconnected* . 
[0042] The operation of the embodiment illustrated in 
Figure 2 is outlined with reference to operations 600, 
illustrated in Figure 6. Operations 600 are performed 
subsequent to the establishment of a logical connection 
26 (Figure 2), which, as descrfoed above, may be a PVC 
or an SVC. Steps S602-S618 represent data flowing 
from STP 14 to an SSP 16. A VCM-VPI pair is provi- 
sioned (S602), typically by an operator of HSL MUX 28 
and edge switch 31 in communication with HSL MUX 28 
(via HSL 24). The MUX VCI+VPI pair identify a channel 
on HSL 24 upon which SS7 signals destined for an edge 
switch 30 of a angle conventional HSL 25, will be trans- 
mitted from STP 14 towards ATM network 22 (for SSP 
1 6 of Figure 2 there win be four such VCI+VPI pairs, one 
for each conventional HSL 25). Step S602 is repeated, 
as required, for each conventional HSL 25 from which 
STP 14 is to receive data orto which STP 14 is to trans- 
mit data. Similarly, at edge switch 31 , a routing table will 
be provisioned mapping the provisioned MUX VCI+VPI 
pairs to edge swteh VCI+VPI pairs. The edge switch 
VPI+VCI pairs idenffly a specific logical connection over 
ATM network22. Once a specie VCI+VPI pair has been 
provisioned, STP 14 transmits SS7 data along data lines 
32 in a conventional manner to data One interface 304 
of HSL MUX 28 (SG04). Upon receipt of the SS7 data 
from STP 14, HSL MUX 28 determines the node and, if 
required, the conventional HSL 25, for which the SS7 
data is destined (SB06) by using the DPC stored within 
the SS7 data which wtB be mapped to a specific link of 
a link set. Once the destination Gnk is determined, CPU 
302 accesses VCUVPI look-up table 316 to determine 
and retrieve the VCI+VPI pair which uniquely identifies 
the channel of a r«_ 24 on which the SS7 data is to be 
transmitted (S608)l Based on the retrieved information, 
standard ATM cell(s) 400, incorporating the VCI+VPI 
pair retrieved from look-up table 31 6, together with the 
SSCOP header and SS7data received from data lines 
32 are encapsulated (S610) and transmitted, by HSL 
physical interface 308, to ATM edge switch 31 on HSL 
24 (S612). ATM edge switch 31 then routes ATM ceDs 
received from HSL 24, based on its internal routing (or 
look-up) table (Le based on the mapping of the MUX 
VCkVPI pairs to the edge switch VCI+VPI pairs) to the 
appropriate logical connection 26, based upon the ATM 
header 402 information (S614). The cells are then re- 
ceived in a conventional fashion by an edge switch 30 
connected to a conventional HSL 25 (S61 6) where the 
dataistransmfttedtoanSSP16wheretheSS7payload 
of the received ATM cefls are re-assembled (S618). 
[0043] Upon receipt of ATM cells by edge switch 31 
over the ATM network 22, edge switch 31 wfll access its 
routing table and route the received ATM cefls, with an 
appropriate VCt+VPt pair, to a selected channel of HSL 
24. The ATM ceils received by HSL MUX 28 (at HSL 
physical interface 308), from HSL 24, are then stripped 



of their ATM header and SSCOP header (if present) and 
re-assembled by operation of SAR driver 314 and SS- 
COP driver 312, under operation of CPU 302 and trans- 
mitted over a selected one of data lines 32 to conven- 
5 tionalSTP14. 

[0044] Additional benefits and advantages of the in- 
vention are illustrated in the embodiments of Figures 7 
- 9. 

[0045] Illustrated in Figure 7 is further embodiment of 
10 a network incorporating the invention. Network 700 
comprises STP 14 in communication with ATM network 
22 over a single HSL 24. STP 1 4 transmits and receives 
data over HSL 24 via an HSL MUX (described above) 
and conventional data links (which are not illustrated) 
is and may be, for example, co-located in the physical lo- 
cation of STP 14. Also in communication with ATM net- 
work 22, via HSLs 24, are three SSPs 1 6. Each HSL 24 
transmits and receives data transmitted from STP 1 4 via 
logical connections 26 (shown in phantom). As de- 
20 scribed above, logical connections 26 can be configured 
as a PVC or a SVC. Moreover, logical connections 26 
of ATM network 22 can include a combination of PVCs 
and SVCs depending on the requirements of the partic- 
ular deployment of the invention. As illustrated in Figure 
25 7, network 700, if configured conventionally, would re- 
quire STP 14 to have seven SS7 links to communicate 
with each of SSPs 16 (one for each of the logical con- 
nections illustrated). However, as illustrated, network 
700 reduces the number of SS7 links at STP 14 from 
30 seven to a single HSL 24. Moreover, whereas a conven- 
tional network, such as network 10 (Rgure 1), provides 
point-to-point communication, network 700 can provide 
point-to-multipoirrt communication since each HSL 24 
can map to multiple logical connections 26. 
& [0046] A further embodiment of the invention is illus- 
trated as network 800 in Rgure B. Network 800 compris- 
es an SCP 12 in communication with ATM network 22 
via HSL 24. Simflar to STP 14 of network 700 (Figure 
7), SCP 12 includes a HSL MUX 28 (Figure 2) which is 
40 not illustrated Also in communication with ATM network 
22, via HSLs 26, are a plurality of SSPs 1 6 each incor- 
porating an HSL MUX (also not shown). As before, each 
HSL 24 of network 800 provides a plurality of virtual 
channels to the attached node. SSPs 16 communicate 
« with SCP 12 over network 800 via a plurality of logical 
connections 26. Further, SSPs 16 are also in communi- 
cation with each other by a logical connection 26. Ac- 
cordingly, network 800 is a fully associated network. 
That is, each of the nodes (SSPs 16 and SCPs 12, as 
» illustrated) is in communication with all other nodes in 
network 800. As result of the configuration of network 
800, and unlike conventional network 1 0 (Figure 1 ), net- 
work 800 does not require the traditional overhead of 
STPs (14 - Rgure 1) which in conventional network 10, 
» act as routers or multiplexors . Further, network 800, 
due to its fully associated nature, provides communica- 
tion between all nodes with the number of links required 
to provide such functionafity significantly reduced from 
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that which would be required in a conventional SS7 net- 
work. 

[0047] A further advantage of the invention is illustrat- 
ed in the network 900 embodiment of Figure 9. Network 
900 comprises an STP 14 in communication with ATM 5 
network 22 via two separate HSLs 24A and 24B. SSP 
16 is also in corrwminication with ATM network via two 
separate HSLs 24A' and 24&. Logical connection 26A 
spans ATM network 22 between edge points and I, 
connecting HSL 24A and 24A\ thereby allowing com- 10 
munication between STP 14 and SSP 16. In this in- 
stance, logical connection 26A (shown in solid line) is 
an SVC. Logical connection 26B(1 ) spans ATM network 
22, between edge points and ^ connecting HSL 24B 
and 24B\ thereby allowing further communication be- *5 
tween STP 14 and SSP 16. Like togical connection 26A, 
26B(1) (also shown in sofid line) is an SVC. As in net- 
works 700 and 800, STP 14 and SSP 16 incorporate a 
HSL MUX (not shown). If a fault is detected in SVC 26B 
(1) in ATM network 22, ATM network 22 automatically 20 
re-routes the connection between HSLs 24B, 24B* from 
SVC 26B(1) to SVC 26B(2) (shown in phantom). The 
automatic re-routing of a SVC on an ATM network, such 
as ATM network 22, is an inherent feature of the ATM 
network. Duetothefeaiireof SVC26B(1) and while ATM 25 
network 22 estabfehes SVC 26B(2), STP 14 re-routes 
traffic destined for SSP 16 over HSL 24A by modifying 
its SS7 signalling Snk table. Upon the establishment of 
SVC 26B(2), STP wffi renroute traffic originally destined 
for SVC 26B(1) to newly established SVC 26B(2) ac- 30 
compfished through further modification of its SS7 sig- 
nalling link table (Figure 3). Network 900 thereby incor- 
porates two "Soft Permanent Virtual Circuits" (SRVCs) 
between STP 12 and SSP t4. Each SPVC compresses 
a PVC between a first node, for example STP 12, and 35 
the edge of ATM network 22, an SVC over ATM network 
22 and a further PVC between ATM network 22 and the 
second node such as SSP 14. 
[0048] Whfle one (or more) embodiments) of this in- 
vention has been ftistrated in the accompanying draw- 40 
ings and descrfoed above, ft will be evident to those 
skilled in the art that changes and modifications may be 
made therein without departing from the essence of this 
invention. AH such modifications or variations are be- 
lieved to be within the sphere and scope of the invention 45 
as defined by the dawns appended hereto. 
[0049] Alternative embotfiments of the invention can 
be implemented as a computer program product for use 
with a computer system, the computer program product 
being, for example, a series of computer instructions so 
stored on a tangWe data recording medium, such as a 
diskette, CD-ROM, ROM, or fixed cfisk, or ernbotfed in 
a computer data signal, the signal being transmitted 
over a tangible medium or a wireless medium, for ex- 
ample microwave or infrared The series of computer ss 
instructions can consffiute all or part of the functionality 
described above, and can also be stored in any memory 
device, volatile or non-volatile, such as semiconductor, 



magnetic, optical or other memory device. 



Claims 

1. A method for transmitting SS7 signalling data be- 
tween a node and an Asynchronous Transfer Mode 
("ATM") network, said SS7 signalling data destined 
foraplurality of physical links in communication with 
said ATM network, said method comprising: 

for each of said plurality of physical links, es- 
tablishing a virtual channel over a multiplexing 
physical link connecting said node and said 
ATM network; 

providing an identifier unique to each of said es- 
tablished virtual channels; 
encapsulating said SS7 signalling data into 
ATM cells incorporating said identifier corre- 
sponding to a destined one of said plurality of 
physical links; 

transmitting encapsulated data from said node 
to said ATM network over said multiplexing 
physical link on said virtual channel corre- 
sponding to said identifier in said encapsulated 
data. 

2. The method of claim 1 wherein said unique identifier 
comprises a Virtual Path Identifier ("VPP) and a Vir- 
tual Channel Identifier ("VCI"). 

3. The method of claim 2 wherein said VPI has eight 
bits and said VCI has sixteen bits. 

4. The method of claim 2 further comprising: 

providing a logical connection over said ATM 
network between each of said virtual channels 
on said multiplexing physical link and each of 
said plurality of physical links; and 
wherein said transmitting further comprises: 
further transmitting said encapsulated data to 
said plurality of physical links over said logical 
connections. 

5. The method of claim 4 wherein each of said logical 
connections is one of a Permanent Virtual Channel 
("PVC) or a Switched Virtual Channel ("SVC"). 

6. A method for transmitting SS7 signalling data be- 
tween a first, a second and a third node over an 
Asynchronous Transfer Mode ("ATM") network, 
said method comprising: 

establishing a first physical link between said 
first node and ATM network; 
establishing a second physical link between 
said second node and said ATM network; 
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establishing a third physical link between said 
third node and said ATM network; 
provisioning a logical connection on said ATM 
network between each of said first, said second 
and said third physical links with said ATM net- 5 
work; 

provisioning a first virtual channel on said first 
physical Gnk for said second node; 
provisioning a second virtual channel on said 
first physical Gnk for said third node; 10 
provisioning a first virtual channel on said sec- 
ond physical fink for said first node; 
provisioning a second virtual channel on said 
second physical link for said third node; 
provisioning a first virtual channel on said third is 
physical fink for said first node; 
provisioning a second virtual channel on said 
third physical Ink for said second node; 
transmitting SS7 signalling data from said first 
node to said second node over said first virtual 20 
channel of said first physical link, said logical 
connection interconnecting said first virtual 
channel on said first physical link and said first 
virtual channel on said second physical link 
over said ATM network; 25 
transmitting SS7 signalling data from said first 
node to said third node over said second virtual 
channel of said first physical link, said logical 
connection interconnecting said second virtual 
channel on said first physical fink and said first 30 
virtual channel on said third physical link over 
said ATM network; and 

transmuting SS7 signalling data from said sec- 
ond node to said third node over said second 
virtual channel of said second physical link, 35 
said logical connection interconnecting said 
second virtual channel on said second physical 
link and said second virtual channel on said 
third physical link over said ATM network. 

40 

7. The method of dawn 6 wherein provisioning said 
first and second virtual channels on each of said 
first, second and third physical links comprises gen- 
erating and storing an identifier unique to each of 
said first and second virtual channels on said phys- 45 
ical links. 

8. The method of claim 7 wherein said identifier of said 
first andsecond virtual channels comprises a Virtual 
Path Identifier ("VPT) and a Virtual Channel Identi- so 
fier("VCr). 

9. A device for transmitting and receiving data from a 
High Speed Link fHSL"), said HSL connecting said 
device to an Asynchronous Transfer ModefATM") ss 
network, said device comprising: 

a first input/output (VO*) port in cornrnunication 



with an SS7 first node; 

a second I/O port in communication with said 
HSL; 

a memory in communication with a processor; 
and 

said processor is adapted to: 

receive SS7 signal data from said first I/O 
port destined for a plurality of SS7 second 
nodes; 

generate ATM cells representative of said 
received SS7 signal data wherein each of 
said ATM cells generated includes an iden- 
tifier identifying one of a plurality of chan- 
nels on said HSL dedicated to transmission 
of ATM cells between said SS7 first node 
and one of said plurality of SS7 second 
nodes; 

transmit said generated ATM cells through 
said second I/O port to said HSL; 
receive ATM cells from said HSL repre- 
senting SS7 signal data transmitted from 
said plurality of SS7 second nodes; 
generate SS7 signal data from said re- 
ceived ATM cells; and transmit said gener- 
ated SS7 signal data to said SS7 first node. 

10. The device of claim 9 wherein said identifier com- 
prises a Virtual Path Identifier CVPI") and a Virtual 
Channel Identifier ("VCI"). 

11. The device of claim 10 wherein said VPI has eight 
bits and said VCI has sixteen bits in length. 

12. The device of claim 11 wherein said VPI and VCI 
are stored in a look-up table stored in said memory. 

13. A method for transmitting SS7 signalling data be- 
tween a first SS7 node and a second SS7 node, 
said method comprising: 

provisioning a first virtual channel on a first 
physical link between said first SS7 node and 
an Asynchronous Transfer Mode ("ATM") net- 
work, said channel dedicated to said signalling 
data transmitted between said first and said 
second nodes; 

provisioning a second virtual channel on a sec- 
ond physical link between said second SS7 
node and said ATM network, said channel ded- 
icated to said signalling data transmitted be- 
tween said first and said second SS7 nodes; 
provisioning a logical connection in said ATM 
network between said first physical link and 
said second physical link; 
transmitting said SS7 signalling data between 
said first SS7 node and said second SS7 node 
on said first channel, said logical connection 
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and said second channel. 

14. A method of transmitting SS7 signalling data be- 
tween a first SS7 node and a plurality of other SS7 
nodes, said method comprising: s 

on a first physical link connecting said first 
SS7 node to an Asynchronous Transfer Mode 
("ATM") network, for each pair of SS7 nodes, said 
pair comprising said first SS7 node and a selected 
one of said plurality of other SS7 nodes: io 

provisioning a virtual channel on said first phys- 
ical link, said channel dedicated to said SS7 
signalling data transmitted between said first 
SS7 node and said selected one of said plural- is 
ity of nodes; 

provisioning a logical connection over said ATM 
network between said physical link and said se- 
lected one of said plurality of SS7 nodes; 
encapsulating said SS7 signalling data into 20 
ATM ceils, said ATM cells incorporating in an 
ATM header an identifier unique to said chan- 
nel; and 

transmuting said encapsulated SS7 signalling 
data from said first SS7 node to said selected 2s 
one of said pturaffiy of other SS7 nodes over 
said channel dedicated to communication be- 
tween said first SS7 node and said selected 
one of said ptaafity of other SS7 nodes and 
over said logical connection between said first so 
physical fink and said selected one of said plu- 
rality of other SS7 nodes. 

15. The method of datn 14 wherein said first logical 
connection is one of a Permanent Virtual Channel 35 
(•PVCT) or a Switched Virtual Channel fSVCT). 

16. The method of claim 15 wherein said provisioning 
of said channel on said physical link comprises gen- 
erating and storing said identifier unique to said 40 
channel. 

17. The method of clain 1 6 wherein said identifier com- 
prises a Virtual Path Identifier (*VPr) eight bfts in 
length and a Virtual Channel Identifier ("VCO six- 4s 
teen bits in length. 

18. A method of transmit* rg SS7 data between a piu- 
rality of nodes, each of said pturalfty of nodes in 
communication with an Asynchronous Transfer so 
Mode f ATM") network, said method comprising: 

for at least one node of said pturalfty of nodes, 
provkfing for each of said other nodes a virtual 
channel on a Hgji Speed Link ("HSL"), said ss 
HSL connecting said at least one node to said 
ATM network, said virtual channel dedicated to 
the transmission of data between said at least 



one node and another of said each of the other 
nodes; 

for each of said virtual channels on said HSL, 
providing a logical connection over said ATM 
network between said each virtual channel and 
said each of the other nodes; 
transmitting data between said at least one 
node and another of said each of the other 
nodes over said logical connection on said ATM 
network and said virtual channel on said HSL, 
said data comprising ATM cells. 

19. The method of claim 18 f wherein for each of said 
other nodes providing a virtual channel on an HSL 
link connecting said each of said other nodes to said 
ATM network for each of said other of said plurality 
of nodes. 

20. The method of claim 18, wherein said providing of 
said virtual channels comprises generating an iden- 
tifier identifying said virtual channel on said HSL 
and inserting said identifier in said ATM cells trans- 
mitted on said HSL. 

21. The method of claim 20, wherein said identifier 
comprises a Virtual Path Identifier ("VPI") and a Vir- 
tual Channel Identifier ("VCI"). 

22. The method of claim 21 , wherein said VCI and VPI 
pair form an identifier that is unique for said HSL. 

23. A method of transmitting SS7 data between a first 
and a second SS7 node, said second node in com- 
munication with an Asynchronous Transfer (ATM) 
network by a first and second physical link, said first 
node in communication with said ATM network by 
a first and a second High Speed Link (HSL), said 
method comprising: 

provisioning a first virtual channel between said 
first HSL and said first physical link, said chan- 
nel dedicated to said SS7signaDing data trans- 
mitted between said first SS7 node and said 
second SS7 node; 

provisioning a first logical connection over said 
ATM network between first HSL and said first 
physical link; 

provisioning a second virtual channel between 

said second HSL and said second physical link, 

said channel dedicated to said SS7 signalling 

data transmitted between said first SS7 node 

and said second SS7 node; 

provisioning a second logical connection over 

said ATM network between second HSL and 

said second physical link; 

encapsulating said SS7 signalling data into 

ATM cells, said ATM cells incorporating in an 

ATM header an identifier unique to said chan- 
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nel; and 

transmitting said encapsulated SS7 signalling 
data from said first SS7 node to said second 
SS7 node over at least one of said virtual chan- 
nels dedicated to communication between said s 
first SS7 node and said second SS7 node and 
over at least one of said logical connections and 
over at least one of said first and second phys- 
ical finks. 

10 

24. The method of daom 23, wherein said first and sec- 
ond logical connections are at least one of Perma- 
nent Virtual Channel f PVC") or a Switched Virtual 
Channel fSVC% 

15 

25. The method of claim 24, further comprising: 
upon the failure of first logical connections, provi- 
sioning a replacement virtual channel on said sec- 
ond HSL and transmitting said encapsulated data 

on said replacement virtual channel on said second 20 
HSL and second logical connection. 

26. The method of daim 25 further comprising: 

establishing a replacement logical connection 25 
between said physical fink and said HSL previ- 
ously in communication by said failed logical 
connection; 

transmuting encapsulated data between said 
first SS7 node and said second node over said 30 
virtual channel on said HSL in communication 
with said replacement logical connection and 
over said replacement logical connection and 
over said physical fink in communication with 
said r ep l a c em ent logical connection. 3s 

27. A computer program element, comprising computer 
readable program code means for causing a proc- 
essor to execute a procedure to implement the 
method of any one of daims 1 to 8 or 13 to 26. 40 

28. A computerpropjam element according to claim 27, 
embodied on a computer readable medium. 

29. A computer readable medium, having a program . 45 
stored thereon; where the program is to make a 
computer execute a procedure to implement the 
method of arty one of dakns 1 to 8 or 13 to 26. 
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